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(5 7) Abstract 

PROBLEM TO BE SOLVED: To improve the convergence property 
of the emitted electron orbit in a field emission element used in flat 
electrode type display unit 

SOLUTION: A cold-cathode field electron emission element is 
formed by laminating an electron-emitting layer 31, an insulating 
layer 32, a gate electrode layer 33 on a support 30 in this order, and 
providing an opening part 34sss passing through the gate electrode 
layer 33, the insulating layer 32 and the electron-emitting layer 31, 
and electrons are emitted from the electron-emitting layer 31 
exposed inside the opening 34sss. Opening area of the opening 
34sss is reduced continuously or intermittently from an upper end 
side to a bottom surface side of the opening, or reduced in 
combination with continuous and intermittent reduction. 
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^r^t'Jiffi-r^x h ^-f brn^B 3 3 ^1®^ 

fSB^n. km® 3 3 tmmm 3 2 

20 fflttfc, ^n^j^l3 3, 3 2£MiIT£fiSP£l53 4 v 

#t&5„ MPffi3 4vvtt, y-hiiI3 3i:lil 

fc3g&$nfcS§l WPSB3 3 vi, |feiI3 2Hifi(; 
3^Sn&JS2MPa$3 2 v£*>5fi£5. ^lin§E3 
3 v<D&BPMtS, te, fg2ffSP£JS3 2 vOlnfKS, 
(S,<S,) , fi^T, P§P£{$34v 
vliHP ±i««fi!l^ £ ffi P IS® IBKIr] ttT lfl§ P SfilW*^ 

30 m i <Dn$— > i bicfayo „ sia^fflij^ffi^^r-rs 

cne>©iP^3 3v, 3 2 v 0)6-18 P MS. , s 
[0 0 4 6] (B) tt, y~hliI3 3tif 

&tHB3 1 t*tfiffi-rsftffi«(c-en-6nnHfcHtBBP 

«K«»fflfl!>BBPS&3 4 v vjWBjfcSft**^**^. 
[0 0 4 7] (USS^^tg 2 ) $zffi(DMm 2 tt, 

40 &mi<D&Mmx$>z> a zwmnnftm?*. ms\z^ 

To H ^5<7> (B) J±88P«B©5t#:^tt*5?'r« 

B&^HS0T*O, ^5© (A) Ji^SCO (B) COX-X 

^n^o7t i ^<oiaps5ififto«t5s:fl<j&— as»f®ia7f» 

HBO (B) Tftt, l|&ftB££&tt 

tstttiT^a^ <fe»B(waette»n&iiapass?ttis 
T^-r„ sfc, y-hffiffiBim^ttaBtojEfiit, 

^TOLT^LT^S. 0 5(C*5W-SffiPfiB3 4 s v 

w$fi*^iip^3 3st ( mw-^mr 

«^2HPg|53 2 vtd^«fife$ns. U^t>, »1B8 
50 P$3 3 v(^TSg^^(a©t, ^2fflP§U3 2v(D±Jg 
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S„ HIIT. ^1 MP^3 3 s ©«E<D£jSE£-5£i: 
teSTT**:, y-h«ffiH3 3<OJS^#fi<&¥#<Bifij& 
KfctJSIJBPffiStrt*, ^KDISiBS,.. £mv<tz 

[0 0 4 8] c^sso^fig 3 ) mm<DMm 3 *se9i 

3 1 , mmm 3 2 hiii 3 3 j^ra^m 
®$n, y- hits 3 3 t«i 3 2 t^sst^i 

PSB34 s s#*t8ttSnTUS. iP^3 4 s s (D&M 

««rrsas#T*5. wp^3 4 s s^p^ct^®^ 
y-htii3 3»®^feoT^te»n/: 20 

^liP^33st, teJM3 2CffiftffiS i boTStJ 
SnfcfS2BBPaS3 2 s t^esKD, fg 1 (Nl P£B 3 3 s 
OTWfirft^2iP^3 2 s©J:fflia5©fl:Bttt 
— SkLT^S (il^->2cl:iS) . BP 5. M 
P3B34 s s©0BPMI«. MP±SBffl5fi!lA^MPi£ffi 

[0 0 4 9] ^#3 0ttTft -#J£:LT;tf5Xg 

^10 0 nm<D^^y7< — 0, 

mi 2 0 umOKy^TX h7-f ^CEW^nTVs 30 

S4/im(D^777i'hW^. ffe»B3 2tt, 

3 3fct, J¥£i&l 0/zm, 4gftl 0 

^ — >A^6»fi60, i^J 1 2 0 MmOtr^^-TX h^-f 

K:BE*J$nTH*. y-MttffiJB3 3©JgEfi*lFltt, ESI 

maasux^s. y-MaajB3 3tcaatt&nfcjgiMP 

gB3 3 s ©±M©BS£ 14 0 wm, TSSS^it®^ 
120/im t ^ialiS,.^!. 3 4X 1 0 40 

-'m\ |fe»B3 2H8S!W^nfc^2IBPa3 2 s©± 

i*8SScDfig£ 1 2 0 Mm, TiS^OM^ 1 0 0 tim, 

^1PMS !1T $0. 9 6xi0-'m' 
[0 0 5 0] ^BR(3^M**fiJcraRfctt, ±S£© 

- KMKPt7/- hVWPAP t^^^L, 
T*ffaS2gL, ffi/WI/CP, AP£*MWKJ:oTBfl 

R, G, &<DZ&V>mft&m£, MtflTO «>v 50 
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#9 0. 1 5mm<7)^rfl^8iTT^f^SEe$n, £©£01] 
©££W* 1. 3X10-'Pa (10-'Torr) <D* 

m^sstai® 3 1 o y- hm@)g 3 3 

©fg&£ioov, y y— HMiotfi* 5 k v\zn 

[0 0 5 1] ^^ySaU-ya^ftCiDff.n 
T«^P^3 4s s <DmnJi!%Umfr£>Mn&ffi®\\Z\ii) 

[0 0 5 2] ^K, ^Jfi©3gffi3t^^S*^Seoffi 
IILttm^SrffffJffiS^tUTKag-rs^P-bXfc^ 

(a) n^-fcfc^n, — wtLrtf^xMu^Sfifc^s: 

^4 0©J:^ mX&BZm 1 0 /im0Tii 4 0 a 
^OTi4l4 0aH fl^&HJJi3 1 £7^ 

[0 0 5 3] ^©*£, *fttUilB4 i &&&?zitit>* 
3&Mt&mz U0I#fil:H TM4 0aO±t:) 
^tt^-X h£X H^^yt^tiTOJTSo 

^XhH ^fMtU^77 7l'h& 
^j©-^ttT^7X^^tLT0^ o Xh7-f7" 
©tr-y^te, f^l-ck? £T£^ge©IIi®©M?tr 
y^lzmis^o Z\Z\T*\t, ^^2 0-f >f0^g 

£ 1 0 0 //m, \±ytt 1 2 0 //m^t^. mM<DBM 
3Ttt, m^SStaj® 3 1 £JCaT£MP&£Sttt&^<8 

f& 4 8 0° CTW^ffoT^777'f h 

m7<D (b) ^^i-^^fw, — mtVTmz 1 o 

At m©®^£S[ffi/i 4 1 £^I&T£. TflSJB 4 0 a tmm 

te^-xh*©#^xj&#te, ^777^fhtfOT 

^4 0TfeS^7XS1S±tCS«^-&S«!i#^-rSo & 

[0 0 5 4] HfeftB&^-rsfc*, 4iBi:-W 
iLT^7X * ^-X h£W«T$**. #^X-^-Xh 

©toj/^->k&, «^jfcUJH4 i tii:i^^na 

7 1 - hill 4 3 t^Mf ^f;^^t, jftB&ffl 
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^2iPgi54 2 s&mibtlTlt**. m2fflU&4 

4 8 0° C«^t^, mi<D (C) tc^-r=fc^ 

— WLlsTmZ 1 5 Mm£0|feitt^77iA^fi!c5 
ffe&JS4 Z&Bf&TZ. 
[0 0 5 5] t(Dm, ^h«iI4 3 5^t§fc 

£S£U h7*f 1 0 0 *im, fcTy^Srl 

SI2IWPSS4 2 s t<4e^-^^^nfc^lPP^4 3 s 

^snr^5. ^iiP^4 3soit®« 

^J55c£n£t>C9T&£o £CD?£, 4 8 0* CTto££fT 

^, ^7cd (d) t'^-r«i:ptc> —mtvxmzioti 
moy-hSfii4 3s»/snt, n^tH^s^ 

2. y-hlil4 3^t5fcfe^-X HSrMi 

dclHl»*«S-rfc«)tI, S-S4 1. 4 2, 4 3<Z>TOJI 
[0 0 5 6] — 77-H/^^AP(t — #[<hLT 

7;-Htii«u sc. 7,/-K*ffiJB<z>Jbfc: 30 

[0 0 5 7] «^ge£&*JLfcT5l;:te, *V-KM 

;p c p t r j - a p co i^na*— ;£<^® 
or, mmm=¥-m.m&m-fu^mm warn \ztvnw 

fLTK/WCP, AP£H£9^=b1±&,, pig 40 

[0 0 5 8] z\z\t, yy- hvt^;uAP±cor y — k 
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[0 0 5 9] (£«£©JBt8 4) &ffi©JB!B4tt, *58E 
<DW, 3 SH 4 COH^ KttS 3 ffi □ ttffi*^^ 

s s vtt, ffi»g*Wrs^ll8aSP3 3 s 
^tt5^2ia^3 2si, S(tfiSE*W-TS|g3P8CI 
8S3 1 v£*>e>«fi£;**lT^S (EI30/^->2 1c 
KffiS) . ^11P3S3 3 s ©TSra©ffiB£, S&2M 
PSB3 2 s©±#ffl©ffifi£W:--S mm LT^S 
^2MP^3 2s0MPlHS I .,il fglfW 
P^33sO»nMS,.,i:0fc/J^^ (S,.,< 

s,„) . Hi:, mzma&3 i v©H!POTfts,W:, ^ 
2logS3 2sOMPffi^S ! .,j;H/J^< (Si 
<S,..) > ^2ffiP01i3 2 s CDT$S&S<£>&tt 

®3IBaffl53 1 v©_hSHffiOiffiatttt— &UT^«t 
^. HP^, fg3 WPS53 1 v<Dm 

[0 0 6 0] «^&fflB3 1 KKttSn££3MPa$;a« 
JB3lBPffi©±»aM:*3ttS0flP 

msma^<DT^iz^n^mo^m^v^ 

<UU^ BP -6* H8K:^UfcSI3BBPfR 

3 1 s <Dmawrmm^^~^mu<t^x^^\ Z\ 

comt>\Z\-£, ^3B8PfflS<Z>±iSSBfc45ttSPBPffifll£ 5 F 

i^inMs,,, ct-r^c z\(Dme>\z\t, m2ffl 

[0 0 6 1] <3iJfe©JgfB 5 ) ^M<DMM 5 tt, aMSE 

©s^sefcwrs. z\<Dm^&miz<5i£tiz>mftmm 

astajs 3 1 , mmm 3 2 y- hm 3 3 wmAm 
mzn. y- hmsi 3 3 3 2 tm^&tBH 3 
1 tznm-tzmnffis 4 s s s ^Ktte>nr^5. m 
□^3 4 s s soisiSfcamufc*^a[mB3 iosu^ 

^AfcUJSPtbTWffi-rS^-C**. MP&I53 4 

s s s tiR^co¥®^w^#b, y- hnmm 3 3 

^®*«br3TK^6tlfcffSlSBPai53 3 s t, teftJI 3 
2K«^ffi€rfe?Tag^6nfcK52|«PaS3 2 s ® 
^ifeHdJH3 1 C«tSHBSfe^TK^&nfc»3iaPaS3 
3 s*>e>riE* (H3©/^->2 2 c . 
T, ^lina53 3 s©T»fiS^2|P^3 2 
s©±«8ffi©ti:IR, Rtf®2MP«©T*8a©ffcB£# 
3MPSIS3 3 s©±SS«©ffi«i:tt, -tn-^JM— &UT 
^S. gp-fe, MP§ii3 4 s s s co^Pffi^ti, MP±5S 

[0 0 6 2] ^ifttfflSs^oftaisrojK^tt^Tj-ffitt, 

mm<DMm3 tl^UTftS. 3 3('IStt^> 

nfcgl 1 MPSJS3 3 s co±iggJScoM^ 1 4 0 ^m. T 
*8B<Biagfcl 2 0/im, WMPMS,.,£1. 3 
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4xi0"m\ |fe»H3 2KKtt&nfc»2raPS£3 

2 s <D±.i$%<DW.&$: 1 2 0 /im, TS£SB©iag£ 1 0 

^9iI3 1 fc|fttteft&£3|»Pffi3 1 s©_t*ggl5© 
Il^lOO/im, T*83B©Iit&£6 0 urn, ¥^^P 
®*gS,.,£0. 5 3 X 1 O 'm* tT5. ^5 3|D 

^i£fi©tt&^5^-v3>&#^ £lffi<Z»&!B3 

[0 0 6 3] ->5al/-'>3>i:J;0#6nfc$«^ 

TlietCTff CjfeS**, ■ S^ttffiSfc^OiSftTttMPSS 
34 s s s©KP±$3BfflJa>5MPMffifliCl^oTft 

e&u *»u>x3a**ii-ro fcaru 5 & 

43tt^>^ffiJ:0fe^^<, Hot, *»U>X©JRJKaft 
[0 0 6 4] *^5 3B8P*©SHLJS[m5!S?©«jfi^rffi 
PSRSSttSiMW**. ^3lPWfi£H ^*&© 
1 O7!>50 1 2£#!fcUfc#i&0&SiiSirr*. &*3, 

3 K&tt^X h^-f 7 r «©« : ?JSiaJB4 1 ©JgfiEKjWi 

[0 0 6 5] ^10H 'J7^7 7-fasfc«fc«« : P;ftIti 
J14 lC^fiE^D-feXSK^-rsWIIftBriBEn?**. 5fe 
H1O0 (A) KiSTJcatw. -0iJ<hLT;tf^X^ 
«j&>Sfi£S3£«Mfc4 0©±fc, iWJfitl^«CTfl!lia4 0 

7 7-f htf^ Xtr>3--hfe»w«fcOWAtf 1 At 

m©/P£»ctofr£ti£ 0 #Jfra, £©/P2te, &#f£^— 
X h ©ttae-^TJftJB 4 0 atiOSfDttKjCUT, ilM 

[0 0 6 6] sfcfc, 01 o© (B) ic^-fi?^ 

^S«5 0<O— ^©*M±»Z, 0JA.tf£D/* (Cr)| 

^e^sawflK/^-^s l^^^nxfijs*. 010 

© (B) Ttt, 7*h^X^PMtttBy£#€rjfi«iaia 



11) ^12 0 0 0- 1 5 6 1 4 7 

20 

-3Tfc«fe&u. »wa/^->5 i«^nt^«c 

0, »£t£^-XhJf4 1©— a5K«^aS4 1 etfSMfc 

[0067] ^fz, 0io© (o i^ti;^:, myt 

^Oi^-Xhi4 1^Ml, Tii4 0aJ: 

<h, 010© (D) (C^-rJc^tC, ^3HPg|S41vi£ 
tt5»ttffiJ84 lS®fi6t5ut^T#5. fcfe. 
0 10© (D) C^-T^3MPSiS4 1 vttilt^fU 

-Xh/f 4 1 p©aiffifc;J3tt*»teS**JS&#i:-rs 

[0 0 6 8] 011H Xs/^>^K:J;3«^;fifettiM4 
20 KDMyPirX^PITWWCSS. 5fcr, 
011© (A) \ziik-r&'5\z* -WiLT^7XSS^ 
&J$S3a#fl=4 0©_tlr, SttJ£tigeiKT«fie4 0 a* 

hi4 1ct:f^t, *rty*V>#m* CV 

D ^©i^© l: J: D l^f fiEUT 

<k^. 1 c ©Ji-CfifffiKfto 

TUvX h • A*— — >^£fT ^> l/yXh-/^-> 

30 P^4 1 v£^t5fci&OI/yX h|P^4 5 a^gg 

[0 0 6 9] 0 1 1 © (B) K^TJ:?^ U->> 

X h • /S^ — >4 5*T^^tLtXyf>^fr^ 
It. Z<DX.y^>^f\t, 20kgf/cm'-50kg 

f /'cm I ©fi5JEi^7KxyV'-^tCct^Tff & 

[0 0 7 0] 0 1 1 © (C) \Z7nT£o\Z, Vis 

xh^^sn. Hie, i6nfcit^-xhi4i 

40 c ©/^->£4 8 0 ° CT'^JSKT^i, 0 1 1 © 

(D) Cw-r<fc5fc, S&3MPSB4 l vSttSt^tt 
mS4 011© 
(D) l;^3|Pa54 1 v^Iili^tLTt^ 

<h*>T££. OTAti, x^>y&j£©i®@T--h#ft© 

x h • n^-><nmm.mzmmvx^mn±.<ou^7, h 
• n$->m$:m#fmzm*.-£^z>tz.tb, 
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[0 0 7 1] 0 1 2te, U7ht7Sia^ifM 

r, 01 2<D (A) tC^-Tcfc^^, -0fiJ£UT#^XS 
«^5J«5S«f#4 0©±l:, U5SEtl^«(3:Tfl!!B4 0 
afcJBfifeb&fS, MC^TUyXh'/^--^ 

• /^->4 6 Ki£tt£n*:U>?X hBgn^4 6 ate, 

[0 0 7 2] HI 2© (B) fc^T^-SK. — 03 

tlt»«tt^-XhSffl^ ^ffildSmtt"*-;* MB 

coo73] &\z, mi 2 co (o \z^-?£v\z, mm 

£0)^ h * — >4 6 ch^t'^OiEi 

aso^mttt— x hS4 i c*w^$n, u^xhin 

»4 6 a©rtaS&Jaa6a^^^95»©*^KtUT 
TS&H4 0 aJtfcS*. SEK, fe££fr5<h, 0 12© 
(D) tC^-Tcfc^^, ^3MPgB4 1 v^tt^M 
m®4 1 ^filtrSCiiT^S. £fc33, 0 12© (D) 

i:St»3lfla»4 l vfiiiiStlT^s^ u>>- 
x h • /t^->4 6 (D^Mm^^my—nmmzm 

[0 0 7 4] tC5t, ±i£©ftM6©JBfigK:*5^T 

< hn?*mmftm*\z^m2-&tz.K>, &z>^mmm 
v=?z?y< bm^mmi^m^m^m\z^m^nxv^. 

r >?)i' r 7-)i>*jj*mmvT3im&<ni%M\z crmm 

[0 0 7 5] ^«S©^!B(zS^**58^S:tt^U 

v%tox.&ifc^&mi,fzim%f<DmMmm\zmisTte. 
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Masse, aft. «a^-e-^ffit?fts. 

mmfc|gi£SftS<0t>Ttt&<, ^siwttin^c 
TO. 1 -lmmtt5:tAW5. 
[0 0 7 6] 

fflU /^->±©X*KJ;oTttffl«^tt££iK3lt£ 
10 -fr, fcS^ttX. fgf££*WJT&::<h7^T££<, ^©*£ 

3, 3FMfc«<z>*rfc, ^jifiEtiBoSfc^SS, M£M© 

[0M©ffi¥&ift"B] 

20 [0 1] #f69J©S#j^*^K:;fc^"C\ 2MP^<hb 
TWEfc/^ — >£— ES^Tw*«&0T&*. 
[02] ^^©ttlMEfca^KS^T. 3iP^<!:b 

[03] ^^OfcMfctfi^fcfc^T* 3iiP^tb 

[04] ^©^ss©^m ©«f&ai*^ £^0t 

30 (B) «npsi5<oi:#^s^-r«nft^fflEtfa&s. 
[0 5] ^BKD^i^ii 2 ©t^ai^^t^T" 

£0> (A) ttMngftfifc^-rx-XfiHWaigK 
(B) ttl«n3ilo5tflE^«&^-r««»«4«HT*s. 
[0 6] £i|l!©^ffi©^tB3©^5N£BK:£ttS«#3& 

[07] few©^jfi©^a8 3©3c5?s«rtK:ffl*a*n 

40 (A) ttT*&B©BJ*JXg, CB) ten=?-1&\tim<DWW\ 
• MIS, (C) t*«&l*JS<Z>&ftl ■ tt^lS, (D) 

tjy- KmM©wi . ttfi£x@s-€-n-?n^-r 0 
[0 8] 3ew©^a5©jKffi4o«»ia[ffl* j Fs^-rHT 

£9, (A) tiiPM^^^tX-XWI^ 
(B) ttlBPSP^lt^ttS^-rtEllft^HTftS. 
[0 9] «^<0*«S©^»5©«^gfi(3*5W5«ff3ft 

[010] awp^Kisfrt^s^ftaiasruv^^^-f 
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o, (a) ttj«#te"*-xh0Miig, (b) \t»yt 
ig, (O tt3»«xs, (d) attrisias^n^n 
sr. 

[tail] 3lfln#K#WSfrF;tefflJB£Xy3 1 >^K: 
(A) K • JM* (B) ttxy^ 

>^ig, (O (ii^^h^iii, (d) tetofcx 
[012] 3wpmtc*5tt^m^sstms^'j 7h^-7S 

(A) H^7h-;^-z>^Ii, (B) tegUtt 
^-*hJl©ri«Xg, (C) liU7Kt7Ig, 

(d) ttttfijgxssr-tn^n^-r. 

Chi 3] ¥wnmM<D&7Kmw<onfttkmm¥\~wM 
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[flF^GHftE] 

3 0, 4 0 • • • £8f#, 3 0 a, 4 0a- • ■ Tifc 
Jf , 31, 4 1 • • • ^PSfcfflJf , 3 1 v, 4 1 v • • 

• ^3iP^ (HM) , 31s, 41s • • - ^31 
□ » («««) , 3 2, 4 2 • • • teM. 3 2 v, 4 
2 v • • - ^2MD^ , 3 2s, 42s- • 

• m2mn& (m®&) . 33, 4 3 • • • 

b. 3 3 v, 4 3 v • . * mima% mm.m * 3 3 
s, 4 3 s • • • mi mat® (mum * 34, 4 4- 

• • ma^, 4 1 p • • • myt&^-x vm. 4 1 e • 
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